» Mission: Stormwater
Management Technology

* Pilot Projects, Monitoring,

Modeling, Manuals,
Training, Education

The Low Impact
Development Center, Inc.

South Carolina LID

Balancing Growth and Conference

Environmental Integrity 2003
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1200 Years and Still Working !!!
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CHAPTER 26 CFR - WATER POLLUTION
PREVENTION AND CONTROL

SUBCHAPTER I - RESEARCH AND RELATED

PROGRAMS

. Congressional declaration of goals and policy.

(a) Restoration and maintenance of chemical, physical and
biological integrity of Nation's waters; national goals for
achievement of objective.

* Ecosystems Based

* Technology-forcing
e Comprehensive Research

 Total Maximum Daily Load
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Washington, DC -
Reagan National
2001 Daily Rainfall
Frequency (inches
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Address Frequently Occurring
Events and Loads While
Insuring Flood Protection
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Water Budget Precipitation

WSM&G& Flow
1 year

Ground Wate .
St Compliance

Channel Sediments

10 year [e)VA'ola {[gle
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100 year Processes

Deeper Ground Water Flow

American Ground Water Trust
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Hydrograpgh Pre/
Post Development

Q = CIA

f Existing Condition

T
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How well do we maintain the ecological integrity
(functions) of aquatic systems (small streams)?

Scale / Spatial / Temporal / Species Velocity

Tequency

Runoft

Nutrients . Flow Evaporation
Temperature Chemical Ground Water
D.O. low Duration
pH Varlables eglme Rain Intensity
Turbidity
OrgaPics Sy
Toxics E — Siltation——— |
Lcosystem Gradient
Integrity Habitat Substrate
Biotic Current
Structure Instream Cover
Factor Sinuosity
—— Width/Depth
Di Channel
i : Morphology Soils
Reproduction Sunl}ght i
Nutrients Stability
Heaitioy Riparian Vegetation
Predation Seasonal Cycles p g
Competition Organic Matter
1&2 Production
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Urban Stormwater Art
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Particle Size
Grading

Gross Solids
> 5000 um

Coarse- to Medium-
sized Particulates

5000 pm - 125 pm

Fine Particulates
125 um - 10 um

Very Fine/Colloidal
Particulates

10 um - 0.45 pum
Dissolved Particles

<045 um

Grass Treatment Measures
Pollutant

Traps

Sedimentation

Basins
(Wet & Dry) Grass swales
ilter Strips - Surface
Flow

Wetlands

Courtesy Wong, 2001

Sub- Surface

Infiltration
Systems

Flow

Wetlands

Hydraulic Loading
Qdes/ Afacih'ty

1,000,000 m/yr
100,000 m/yr

50,000 m/yr
5000 m/yr

2500 myr
1000 m/yr

500 m/yr

50 m/yr

10 m/yr




Canadian
TMDL Goose
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Engineers Fountain
Design
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The Living Water Park:

Ecology and Education

MARGIE RUDDICK LANDSCAPE
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MARGIE RUDDICK LANDSCAPE
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W Limitations of Conventional
Stormwater Approaches

* Technology Gaps

— Cumulative impacts
— Not an anti-degradation strategy

— Allows hydrodynamic modifications
— Allows continued stream degradation

— Limited use for urban retrofit
— Unsustainable maintenance burdens
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W Limitations of Conventional
Stormwater Approaches

e Economics

— Cost of Maintaining a Growing / Aging

Infrastructure

* New Objectives (Public Health / Ecological)

— Source Water, CSO's, Living Resources /
Streams

— Regulations
« NPDES / TMDL’s / ESA
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Conventlonal Pipe and Pond Centrahzed Control




EXHIBIT
CONVENTIONAL DEVELOPMENT

BATUXENT RIDING
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[.imitations
Safety / Health

Inspection / Maintenance

Inefficient Pollutant Removal

Temp / Sediment / Frequency /
Volume
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Anacostia Tributary
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Conventional Ultra-Urban Retrofit
Creating Blackholes of Infrastructure
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Inefficiency
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Maintenance
«Safety



MCTT: multichambeared Ireatment train media filter
MF: Austin-type sand media titer

EDE: extended detention basin

BW: bichitration swale

BS: hiofiltration strip

B infiltration basin/trench

OWS: gilfwater separator

CDS: continunus deflaclive separator

MF EDB BW BS IB/IT OWS

BMP Technologies
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www.stormh2o.com March,/April 2002 « Stormwater
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- Floodprone Area<
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Western Branch _

Regional Flood
Control Program

FaiE

Regional Pond
Programs Issues
135 Regional Ponds
- Size 400 to 1500ac

1/3 Coverage $270,000,000
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BOMB SHELTER/STORMWATER
v centertne. 2002 AVEAINAGEMENT FACILITY
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Proprietary Devices

Qil chamber

Grit chamber

Retention BEuRlT

st by W) |

Separation
Screan

LAST RESOR

Catchment

| e —

Sump
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Tilterra

Bioretention

2” Mulch

Roadway

-Rap
Storm Drain

Optional Infiltration Storage

N
Drains to infiltration storage




LAND USE CONTROLS




erviousness & Threshold Theories

It’s not so simple - very complex!

~

Non supporting (>25%) pd
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/ Impacted (11to 25%)
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/ Sensitive (0 to 10%)

good fair
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Source: Schueler and Claytor, 1995
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Relationship between basin development, riparian buffer

width, and
biological integrity in PSL stream

Watershed Urbanization (% TIA)

High Imperviousness (40%) Fair Integrity
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Chris May, 1998

Benthic Index of Biotic Integrity
(B-IBI)



An estimate of imperviousness can be derived directly from the satellite image for
developed areas. (\Water bodies from the USGS topographic maps are overlaid for
orientation, and areas identified as undeveloped in the National Land Cover dataset are

left white.)

90-100% impervious

JO-90% impervious

BO-70% impervious

50-60% impervious

fading to green for <10% impervious
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Figure 3. How soil moisture alfeets soil compaction, The lines in
the soil under the tire represent corves of equal pressure. Inoall
three sibuations the tire size was 11 x 28, the load was 1,650 pounds

¥ and the pressure 12 ps. On wert seil, pressures were transmitted

B | io depths of more than 24 inches, (Source—5Scehne, Jour. of Agr.
\:‘i Eng.. May 1958.)
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Urban LID -- Rdoftop Storage, Bioretention Landscaping, Parking
Lot Storage, Longer Flow Paths, Swales, Water Use, Pollution
Prevention ............
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Reston Watershed Management
Plannm

Brown's Chapel Creek

Lake Anne Tributa

Buttermilk Creek

of Snakeden Branch

West Lower Tributary |

East Lower Tnbutary
of Snakeden Branch
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Where’s the
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Buffer?
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Buttermilk off North Shore Buttermilk off Ring Road

e
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Imperatives:
* Sustain economic growth
« Maximize private profit
* Expand markets
Economic * Externalize costs
Community Development

Economic Conservationism
Development %

Sustainable
Development

Community Ecological

_ Development Development
Imperatives: Imperatives:

* Increase local * Respect carrying capacity
self-reliance » Conserve and recycle
» Satisfy basic human needs resources

« Guarantee participation « Reduce waste
and accountability Deep Ecology

» Use appropriate or Utopianism
technology

Courtesy ICLEI, 1999

Stormwater Management!!!
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